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Description 

TECHNICAL FIELD OF THE INVENTION 

[0001] This invention relates to locating systems, and 
more particularly to a locating system and method using 
a mobile communications network. 

BACKGROUND OF THE INVENTION 

[0002] Mobile communications technology has en- 
joyed substantial growth over the past decade. Many 
cars, trucks, airplanes, boats, and other vehicles are 
equipped with devices that allow convenient and reliable 
mobile communication through a network of satellite- 
based or land-based transceivers. Advances in this 

. technology have also led to widespread use of hand- 
held, portable mobile communications devices. 
[0003] Many customers of mobile communications 
systems also require an accurate determination of their 
position, and perhaps reporting of this position to a re- 
mote location. For example, a cellular telephone in a ve- 
hicle or carried by a person offers a convenient commu- 
nication link to report position information. The position 
information may be generated by traditional positioning 
systems, including a satellite-based positioning system 
such as the global positioning system (GPS), or a land- 
based positioning system, such as LORAN-C. These 
approaches, however, may not be suitable for particular 
applications that require great position accuracy. 
[0004] One location system is described in European 
Patent No. EP-A-0 320 91 3. The Abstract states that the 
patent includes a method for locating a mobile station, 
and a base station and mobile station for carrying out 

' the method. The method includes transmitting identity 
signals and time pulses from fixed radio telephone sta- 
tions of known location. The fixed radio telephone sta- 
tions are in highly precise chronological synchroniza- 
tion. The transmission time is greater than the travel 
time of the time pulse and a distance between two sta- 
tions can be calculated by eliminating multiples. With the 
aid of at least three fixed stations, the location of the 
mobile station can be calculated using the radio tele- 
phone system. 

SUMMARY OF THE INVENTION 

[0005] In accordance with the present invention, the 
disadvantages and problems associated with previous 
techniques used to locate and report the position of a 
vehicle, person, or object equipped with a mobile com- 
munications device have been substantially reduced or 
eliminated. One aspect of the present invention pro- 
vides a differential positioning system that integrates po- 
sitioning technology with an existing mobile communi- 
cations infrastructure. 

[0006] According to an embodiment of the present in- 
vention, a locating system using a cellular telephone 



network and a positioning system includes a reference 
positioning receiver having known position coordinates. 
The reference positioning receiver receives first position 
signals from the positioning system and generates cor- 

5 rection data in response to the first position signals and 
the known position coordinates. A transmitter site of the 
cellular telephone network is coupled to the reference 
positioning receiver and transmits the correction data 
generated by the reference positioning receiver. A mo- 

10 bile unit in communication with the cellular telephone 
network and the positioning system receives correction 
data transmitted by the transmitter site. The mobile unit 
also receives second position signals from the position- 
ing system and determines the location of the mobile 

15 unit in response to the second position signals and the 
correction data. 

[0007] According to another embodiment of the 
present invention, a system for locating a mobile unit 
within the service area of a mobile communications net- 

20 work includes a plurality of transmitter sites having 
known position coordinates, each transmitter site broad- 
casting time-of-arrival (TO A) data. A mobile communi- 
cations device on the mobile unit receives the TOA data 
transmitted by at least three transmitter sites. A memory 

25 on the mobile unit stores known position coordinates of 
the transmitter sites. A processor receives the TOA data 
from the mobile communications device and determines 
the position of the mobile unit in response to the TOA 
data received from the transmitter sites and the known 

30 position coordinates of the transmitter sites stored in the 
memory. 

[0008] Important technical advantages of the present 
invention include improving the accuracy of existing po- 
sitioning systems using a mobile communications sys- 
35 tern. In particular, existing transmitter sites of a mobile 
communications network may be used as reference 
points to transmit position correction data to mobile units 
within the mobile communications network service area. 
Other important technical advantages include integra- 
te tion of communicating, locating, and reporting functions 
for an overall reduction in the cost and complexity of the 
system. For example, a differential GPS (DGPS) posi- 
tioning system may use an existing communications 
link, such as the overhead message stream of a cellular 
45 telephone network, to send correction data from the 
transmitter site to the mobile unit. Important technical 
advantages may also include accurate and immediate 
position fixes without relying on calculations performed 
at a remote location. Other important technical ad van- 
so tages may also include implementation of a time-of-ar- 
rival (TOA) positioning system within the mobile com- 
munications network without land-based or satellite- 
based positioning technology. Other technical advan- 
tages are readily apparent to one skilled in the art from 
55 the following figures, description, and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] For a more complete understanding of the 
present invention and for further features and advantag- 
es, reference is now made to the following description 5 
taken in conjunction with the accompanying drawings, 
wherein like reference numerals represent like parts, in 
which: 

FIGURE 1 illustrates a differential positioning sys- 
tem; 

FIGURE 2 illustrates an alternative embodiment of 
the differential positioning system of FIGURE 1; 
FIGURE 3 is a schematic representation of a trans- 
mitter site associated with a reference positioning 
receiver; 

FIGURE 4 is a schematic representation of a mobile 
unit; 

FIGURE 5 is a schematic representation of a central 
host; and 

FIGURE 6 illustrates an alternative positioning sys- 
tem. 

DETAILED DESCRIPTION OF THE INVENTION 

[0010] FIGURE 1 illustrates several components 
used in a differential positioning system 10. The system 
includes components of a satellite-based or land-based 
positioning system 1 2 and components of a mobile com- 
munications network 14. Differential positioning system 
10 provides accurate and immediate position informa- 
tion to vehicle 16 equipped with a mobile unit 17. 
[0011] Positioning system 12 is illustrated as a satel- 
lite-based radio navigation system, such as the NAVS- 
TAR positioning system (GPS). The description uses 
the NAVSTAR GPS as a representative positioning sys- 
tem 12, but any land-based or satellite-based system 
may be used. For example, positioning system 12 may 
be a land-based LORAN-C, a space-based GLONASS, 
or any other appropriate positioning technology. In gen- 
eral, positioning system 12 comprises a plurality of 
space-based or land-based transmitters that emit posi- 
tion signals. 

[0012] The NAVSTAR GPS consists of a number of 
satellites in approximately twelve hour, inclined orbits of 
the earth, each satellite transmitting position signals. 
The GPS concept of operation is based upon satellite 
ranging. With position signals from three satellites, a 
GPS receiver can make an accurate calculation of its 
position in three dimensions. To make a valid position 
fix, the GPS receiver measures the propagation times 
of position signals from the satellites to a very high ac- 
curacy. This is accomplished by synchronizing the 
transmission of position signals to an atomic clock. How- 
ever, to reduce costs and complexity, the GPS receiver 
may not maintain such an accurate clock, which intro- 
duces a clock bias (C B ) between the satellite clock and 
the GPS receiver clock. By measuring the apparent sat- 



ellite signal propagation times from four satellites rather 
than three, the redundancy can be used to solve C B . 
The signal propagation times correspond to ranges of 
the GPS receiver from the satellites, related by the 
speed of light Prior to correction for the clock bias C B , 
the apparent ranges of the satellites are all in error by a 
fixed amount and are called pseudoranges. 
[0013] Two positioning services are provided by the 
NAVSTAR GPS. The precise positioning service (PPS) 
which is reserved for military use provides accuracy to 
within twenty-one meters (2drms). The statistical term 
M 2drms" refers to a value that falls within two standard 
deviations (using the root-mean-squared method) of the 
sampled performance data mean. Therefore, a stated 
accuracy of twenty-one meters (2drms) means that the 
position error has an error of less than twenty-one me- 
ters approximately ninety-five percent of the time. 
[0014] The standard positioning service (SPS) which 
is available for general use provides accuracy to within 
thirty meters (2drms). However, the SPS signal accura- 
cy is intentionally degraded to protect U.S. national se- 
curity interests. This process, called selective availabil- 
ity, degrades the accuracy of SPS position fixes to within 
one hundred meters (2drms). The SPS may be degrad- 
ed in a number of ways, for example, by providing slight- 
ly inaccurate satellite orbital data to the receivers or by 
dithering the ranging information. Certain applications 
require better accuracy than provided by degraded 
SPS, SPS, or even PPS. 

[001 5] Differential GPS technology (DGPS) may pro- 
vide location accuracies to within three meters (2drms). 
Such accuracies allow, for example, accurate position- 
ing of a delivery truck on a street map or precise locating 
for an in-vehicle navigation system. The precision of the 
GPS system is improved by broadcasting differential 
correction data to a GPS receiver. A typical DGPS po- 
sitioning system, such as the one implemented by the 
U.S. Coast Guard, uses known position coordinates of 
a reference station to compute corrections to GPS pa- 
rameters, error sources, and resultant positions. This 
correction data is transmitted to GPS receivers to refine 
received position signals or computed position. 
[0016] Traditional DGPS positioning systems require 
the user to carry both a GPS receiver and an additional 
communications device to receive the correction data. 
For example, the Coast Guard implementation requires 
a maritime radio beacon receiver to obtain GPS correc- 
tion data. This Coast Guard system is described in a 
document entitled "Implementation of the U.S. Coast 
Guard's Differential GPS Navigation Service," U.S.C.G. 
Headquarters, Office of Navigation Safety and Water- 
way Services, Radio Navigation Division, June 28, 
1993. Another system, described in U.S. Patent No. 
5,311 ,194, entitled "GPS Precision Approach and Land- 
ing System for Aircraft" and issued to Brown, describes 
a differential GPS implementation for use in a precision 
approach and landing system for aircraft. In this system, 
the aircraft is required to carry a broadband GPS receiv- 
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er with added functionality to receive pseudofite signals 
that contain the correction data. 
[0017] Differential positioning system 10 in FIGURE 
1 implements the DGPS concept using positioning sys- 
tem 1 2 integrated with mobile communications network 5 
14 to accurately determine the location of vehicle 16. 
Differential positioning system 10 utilizes components 
of mobile communications network 14 as reference sta- 
tions that provide correction data to vehicle 16 over an 
existing communications link, such as the control chan- 
nel, overhead message stream, or paging channel of a 
cellular telephone network. Mobile communications net- 
work 14 may be a cellular telephone network, special- 
ized mobile radio (SMR), enhanced specialized mobile 
radio (ESMR), a personal communications service 
(PCS), a satellite-based or land-based paging system, 
a citizen's band (CB), a dedicated radio system, such 
as those used by police and firefighters, or any other 
appropriate mobile communications technology. 
[001 8] Differential positioning system 1 0 is described 
with reference to location of vehicle 16. The present in- 
vention contemplates location of all types of vehicles, 
including cars, trucks, airplanes, boats, barges, rail cars, 
truck trailers, or any other movable object that is desir- 
able to locate or track. Furthermore, differential position- 
ing system 10 can also be used to accurately locate a 
person carrying a portable or hand-held mobile unit 17. 
Potential applications of this technology may include de- 
livery service dispatch, less-than-full-load (LTL) trucking 
applications, in-vehicle navigation systems, surveying 
applications, collision avoidance, emergency location 
using mobile 911 services, or any other application re- 
quiring accurate positioning information of a vehicle, ob- 
ject, or person. 

[0019] Differential positioning system 10 provides a 
more accurate position fix than currently available nav- 
igation services, and may provide these fixes near in- 
stantaneously or "on the fly.** In some applications, low 
frequency and low accuracy updates are sufficient, but 
other applications may need better accuracy and higher 
frequency updates in near real-time. For example, a de- 
livery truck may require accurate, high frequency posi- 
tion fixes for in-vehicle navigation to locate a specific 
delivery address or to provide real-time directions to the 
driver. Differential positioning system 10 may provide 
these high frequency updates without relying on off-ve- 
hicle computations prevalent in previous DGPS imple- 
mentations. In addition, the same delivery truck may 
send lower frequency position reports to a remote loca- 
tion. These position reports may be sent at fixed time 
intervals, on-demand, or as a result of a predetermined 
reporting event. Differential positioning system 10 may 
provide both low and high frequency position fixes and 
reports in such a hybrid navigation and position report- 
ing system. 

[0020] Satellite-based positioning system 12 is a nav- 
igation system using NAVSTAR GPS, GLONASS, or 
other satellite-based or land-based radio navigation 



system to provide ranging data to mobile unit 17. Satel- 
lites 18, 20, 22 maintain accurate and synchronized time 
and simultaneously transmit position signals that con- 
tain satellite specific and system information required by 
mobile unit 17 to generate position fixes. The position 
signals transmitted by satellites 18, 20, 22 may include 
high precision clock and ephemeris data for a particular 
satellite, low precision clock and ephemeris (called "al- 
manac") data for every satellite in the constellation, 
health and configuration status for all satellites, user text 
messages, and parameters describing the offset be- 
tween GPS system time and UTC. 
[0021] Mobile unit 17 receives position signals over 
message data streams 26, 28, 30 from satellites 18, 20, 
22, respectively. Additional satellites (not shown) may 
also communicate message data streams to mobile unit 
17. Typically, mobile unit 17 receives at least four satel^ 
lite message data streams to solve for position informa- 
tion independent of inherent clock bias (C B ) between po- 
sitioning system 12 and mobile unit 17. Currently the 
NAVSTAR GPS system has twenty-one active satellites 
at 11,000 mile orbits of fifty-five degrees inclination with 
the equator. In normal conditions, mobile unit 17 may 
receive position signals from seven satellites. 
[0022] Using information from position signals 26, 28, 
30 and optionally additional message data streams, mo- 
bile unit 17 may determine its position using accurate 
satellite position information transmitted by satellites 18, 
20, 22 and pseudorange data represented by the time 
of arrival of message data streams 26, 28, 30 to mobile 
unit 17. Using SPS this position fix may be accurate to 
within 30 meters (2drms) or 100 meters (2drms) when 
selective availability degradation is activated. If mobile 
unit 17 is allowed to operate using PPS, then the posi- 
tion fix may be accurate to within 21 meters (2drms). 
[0023] To provide a more accurate position fix for mo- 
bile unit 17, satellites 18, 20, 22 also transmit message 
data streams 32, 34, 36, respectively, to a reference po- 
sitioning receiver 38 on or in proximity to a transmitter 
site 40 of mobile communications network 14. Refer- 
ence positioning receiver 38 performs similar calcula- 
tions to determine a position fix from position signals re- 
ceived from satellites 18, 20, 22. Reference positioning 
receiver 38 compares the computed position fix to 
known position coordinates and generates correction 
data for transmission over correction data stream 44 to 
mobile unit 1 7 for further refinements of position fix pro- 
vided by mobile positioning receiver 24 (FIGURE 4). 
[0024] The known position coordinates of transmitter 
site 40 may be determined by traditional surveying tech- 
niques. In addition, reference positioning receiver 38 
may perform position fixes over a statistically significant 
period of time to determine the known position coordi- 
nates. Filtering or averaging position fixes by reference 
positioning receiver 38 over time removes or substan- 
tially reduces the effect of selective availability degrada- 
tion and may provide a more accurate position determi- 
nation than uncorrupted SPS or even PPS. 
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[0025] One type of correction data generated by ref- 
erence positioning receiver 38 is a position correction 
which is applied to the position fix of mobile positioning 
receiver 24 (FIGURE 4) of mobile unit 17 to achieve a 
more accurate position fix. The position correction may 5 
be in latitude/longitude, compass direction and dis- 
tance, or any other appropriate coordinate system. 
When using a GPS positioning system 12, this tech- 
nique provides accurate correction data when mobile 
unit 17 and reference positioning receiver 38 are located 
in a satellite common view area of approximately thirty 
square miles. In the satellite common view area all re- 
ceivers operating in positioning system 12 receive ap- 
proximately the same pseudorange errors assuming 
they are all listening to the same group of satellites 18, 
20, 22. This correction method places less correction 
data in correction data stream 44 than other methods, 
but the validity of those correction terms decreases rap- 
idly as the distance between mobile unit 17 and refer- 
ence positioning receiver 38 increases. The usefulness 
of this correction method is impaired when mobile unit 
17 and reference positioning receiver 38 compute their 
position fixes using position signals from different satel- 
lites. Furthermore, this method requires that both mobile 
unit 17 and reference positioning receiver 38 compute 
a navigation solution. 

[0026] In an alternative correction method, reference 
positioning receiver 38 computes pseudorange correc- 
tions (PRCs) to each satellite 18, 20, 22, which are then 
transmitted overcorrection data stream 44 to mobile unit 
17 to refine its navigation solution. The PRCs for satel- 
lites 18, 20, 22 in view of reference positioning receiver 
38 are the difference between the pseudorange and the 
computed range to each satellite 18, 20, 22 based on 
the known position coordinates of reference positioning 
receiver 38. Each PRC message includes an identifica- 
tion of the satellite 18, 20, 22 and a linear measure of 
the PRC. Although this method may include more trans- 
mission of data, it may result in a more accurate position 
fix. Furthermore, such a scheme provides additional 
flexibility to allow mobile unit 17 to use navigation data 
from any of the satellites that reference positioning re- 
ceiver 38 has furnished PRCs. 
[0027] An additional correction method generates po- 
sition corrections based on possible combinations of 
satellites 18, 20, 22 currently in view of reference posi- 
tioning receiver 38. This approach may be computation- 
ally intensive at reference positioning receiver 38, but 
would allow for a simple adjustment of the solution com- 
puted by mobile unit 17. The number of position correc- 
tions (PCs) may be computed using the following for- 
mula: 

No. ofPCs = -z-P^ t 

where n is the number of satellites in the common view 
area and r is the number of satellites used in the position 



correction calculation. For example, for a position fix us- 
ing four satellites and with six satellites in the satellite 
common view area, reference positioning receiver 38 
would have to generate fifteen PCs corresponding to fif- 
teen combinations of four satellites each. 
[0028] Each satellite 18, 20, 22 sends an identifier in 
its respective message data stream. Both mobile unit 
17 and reference positioning receiver 38 may use these 
identifiers to generate satellite group IDs (SGIDs) that 
identify the specific combination of satellites used for a 
position fix. Reference receiver 38 may generate the po- 
sition correction for fifteen combinations (four satellites 
chosen from a total of six), and tag the position correc- 
tions with the appropriate SGIDs. Mobile unit 17, having 
determined an SGID for its position fix, may then choose 
the proper position correction identified by the same 
SGID to ensure that mobile unit 17 and reference posi- 
tioning receiver 38 use the same combination of satel- 
lites. Using this scheme with the NAVSTAR GPS, there 
would be 10,626 unique SGIDs for satellite combina- 
tions of four out of twenty-four satellites in the planned 
constellation. 

[0029] The size and structure of a correction data 
message generated by reference positioning receiver 
38 and transmitter over correction data stream 44 de- 
pends on the correction method employed and the pre- 
cision required. A single pseudorange correction (PRC) 
message for a satellite in the satellite common view area 
may include a satellite ID, the range correction in a se- 
lected precision, and other associated portions of the 
message, such as a header, delimiter, and checksum! 
A typical PRC message for six satellites described in the 
Motorola GPS Technical Reference Manual (October 
1993) is fifty-two bytes long, including the header, de- 
limiter, and checksum. 

[0030] The size and structure of a single position cor- 
rection message also depends on the precision required 
and the transmission protocol. Atypical position correc- 
tion message may include a four byte SGID (1 through 
10,626), a one byte latitude correction, and a one byte 
longitude correction. A multiple position correction mes- 
sage for fifteen satellite combinations (four satellites 
chosen from a total of six) may total 90 bytes of correc- 
tion data. Appropriate header, delimiter and checksum 
bytes consistent with the communication protocol of mo- 
bile communications network 14 may be added. 
[0031] The precision of pseudorange or position cor- 
rections depends on the anticipated range of error and 
the number of bytes allocated to the correction data. For 
example, one byte of eight bits may provide correction 
in the range of +/- 127 meters with one meter bit reso- 
lution. One byte may also provide correction in 0.25 me- 
ter bit resolution over a range of approximately +/- 32 
meters. The precision, correction range, and byte allo- 
cation is a design choice that considers various factors, 
such as the available bandwidth in correction data 
stream 44, the accuracy of the unrefined position fix at 
mobile unit 17, the correction method employed, and the 
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inherent inaccuracies of positioning system 1 2. 
[0032] Correction data stream 44 allows correction 
data to be transmitted from reference positioning receiv- 
er 38 to mobile unit 17. In one embodiment, correction 
data stream 44 may be the control channel, paging 
channel, or overhead message stream currently imple- 
mented in cellular telephone technology. Currently, the 
control channel provides paging of incoming calls, hand- 
off instructions, and other features of the cellular tele- 
phone network, but may be modified by one skilled in 
the art to include transmission of correction data. Cor- 
rection data stream 44 may also be implemented using 
any other communication link between transmitter site 
40 and mobile communications device 42 (FIGURE 4) 
in mobile unit 17, whether or not the communication link 
requires seizing of a voice or data channel. 
[0033] There are several developing technologies 
that may provide a convenient implementation of cor- 
rection data stream 44. For example, cellular digital 
packet data (CDPD) technology allows integration of da- 
ta and voice using the existing cellular telephone infra- 
structure. In a CDPD system, digital packets of data and 
analog voice segments share the same channel. Other 
developments in digital cellular communications, such 
as code division multiple access (CDMA) and time divi- 
sion multiple access (TDMA), allow digital data and dig- 
ital voice signals to be interspersed on a communica- 
tions channel. These technologies integrate digital data 
transmission in a mobile communications network 14, 
and therefore provide a convenient implementation 
scheme for correction data stream 44. 
[0034] Using the technologies mentioned above or 
other appropriate digital communications link, transmit- 
ter site 40 may either continuously broadcast correction 
data over correction data stream 44, such as in the con- 
trol channel of the cellular telephone network, or only 
send correction data to mobile unit 17 when requested 
by a feature code request or by any other appropriate 
manner. Transmitter site 40 may send correction data 
to mobile unit 1 7 in one large packet or in several smaller 
packets interspersed with other data used for mobile 
communications. The correction data may be packaged 
in existing, but unused, bytes of the control channel or 
in a dedicated protocol. One possible implementation 
would place correction data in the extended protocol de- 
scribed in the EIA/TIA-533 mobile communications 
standard, which provides for bidirectional communica- 
tion between transmitter site 40 and mobile unit 17. 
[0035] Reference positioning receiver 38 may contin- 
uously receive position updates and continuously com- 
pute correction data for transmission to mobile unit 17 
over correction data stream 44. Alternatively, reference 
positioning receiver 38 may send correction data over 
correction data stream 44 at predetermined time inter- 
vals, at designated times when correction data stream 
44 can accommodate the additional traffic, or when re- 
quested by mobile unit 17. 

[0036] Reference positioning receiver 38 may include 



an additional capability to ensure that correction data 
transmitted to mobile unit 17 by transmitter site 40 is 
current. This may be accomplished by including a time 
stamp in the correction data message to account for la- 
5 tency in the system. Using GPS technology as an ex- 
ample, satellites 18, 20, 22 in positioning system 12 pro- 
vide position navigation data each second. Reference 
positioning receiver 38 may include an additional byte 
that indicates the delay in seconds of the correction da- 
10 ta. The mobile unit 17 may save time-stamped position 
signals and later synchronize and correct the position 
signals with the time-stamped correction data received 
from transmitter site 40. The post-processing to refine 
past position fixes may be performed by mobile posi- 
15 tioning receiver 24 (FIGURE 4) or other separate proc- 
essor in mobile unit 17. 

[0037] Correction data stream 44 may be part of the 
control channel, part of a seized voice or data channel, 
or a separate channel requiring mobile unit 1 7 to re-tune 
to the correction data stream channel to receive valid 
corrections for the area. Mobile unit 17 may continuous- 
ly monitor correction data stream 44 transmitted from 
transmitter site 40. Furthermore, mobile unit 17 may al- 
ternately tune between several correction data streams 
44 from several transmitter sites 40 to determine the 
strongest signal, usually relating to the nearest transmit- 
ter site 40. This strongest channel select feature of mo- 
bile unit 17 assures that reference positioning receiver 
38 and mobile unit 17 will be in close proximity and re- 
ceive position signals from the same group or nearly the 
same group of satellites 18, 20, 22. For a typical trans- 
mitter site spacing in a cellular telephone network, the 
distance between mobile unit 1 7 and reference position- 
ing receiver 38 may be less than five miles, well within 
the satellite common view area of the GPS system. 
[0038] Differential positioning system 10, as illustrat- 
ed in FIGURE 1, contemplates placing reference posi- 
tioning receiver 38 on each transmitter site 40 within mo- 
bile communications network 14. When using GPS 
technology as positioning system 12 and a cellular tel- 
ephone network as mobile communications network 14, 
the satellite common view area may be much larger than 
the coverage area of a single transmitter site 40, thereby 
obviating the need to have reference positioning receiv- 
ers 38 on each transmitter site 40. For example, differ- 
ential positioning system 10 may include reference po- 
sitioning receivers 38 on selected transmitter sites 40 of 
mobile communications network 14. In this configura- 
tion, mobile unit 17, which may be capable of simulta- 
neously monitoring correction data streams 44 from 
multiple transmitter sites 40, may still receive correction 
data from a transmitter site 40 that is currently not pro- 
viding communication service to mobile unit 17. Select- 
ed transmitter sites 40 equipped with reference position- 
ing receivers 38 may be spaced so that mobile unit 17 
located anywhere in mobile communications network 14 
can receive correction data of sufficient signal strength 
from one of the selected transmitter sites 40 equipped 
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with reference positioning receivers 38. 
[0039] FIGURE 2 shows an alternative embodiment 
of differential positioning system 10 that places refer- 
ence receivers 38 on selected transmitter sites 40 in mo- 
bile communications network 14. As in FIGURE 1 , trans- 
mitter site 40 is associated with reference positioning 
receiver 38, which receives position signals in message 
data streams 32, 34, 36 from satellites 18, 20, 22, re- 
spectively. However, mobile unit 17 is located in an area 
serviced by transmitter site 46, which is not equipped 
with reference positioning receiver 38. Furthermore, 
mobile unit 17 is unable to receive correction data di- 
rectly from transmitter site 40 due to the inability to mon- 
itor communications from transmitter sites 40 and 46, 
the distance from transmitter site 40, or other reasons. 
However, mobile unit 17 is close enough to reference 
positioning receiver 38 to receive navigation data from 
at least a subset of satellites 18, 20, 22 serving refer- 
ence positioning receiver 38. Using any of the correction 
methods described above with reference to FIGURE 1 , 
reference positioning receiver 38 generates correction 
data and transmits this correction data through link 48 
to transmitter site 46. Transmitter site 46 transmits cor- 
rection data generated by reference positioning receiver 
38 over correction data stream 44 to mobile unit 1 7. Mo- 
bile unit 17 uses the correction data to refine a position 
fix derived from position signals received from satellites 
18, 20, 22 over message data streams 26, 28, 30. 
[0040] Differential positioning system 1 0, illustrated in 
FIGURE 2, reduces the number of reference positioning 
receivers 38 required by networking correction data 
through link 48 between transmitter sites 40, 46. Link 48 
between transmitter sites 40, 46 may include microwave 
communications, bidirectional paging or control chan- 
nels, direct land-line connections, switching stations 
such as MTSOs, or any other appropriate communica- 
tions device to send correction data from transmitter site 
40 to transmitter site 46. 

[0041] FIGURE 3 is a schematic representation of 
transmitter site 40 associated with reference positioning 
receiver 38. Reference positioning receiver 38 may be 
mounted directly on transmitter site 40 or on a separate 
structure or mounting. Reference positioning receiver 
38 includes an antenna 50, receiver 51, controller 52, 
and memory 54. The following description relates to the 
operation of reference positioning receiver 38 with a 
GPS positioning system, however, the same concepts 
apply to other land-based and satellite-based position- 
ing systems. 

[0042] Reference positioning receiver 38 receives po- 
sition signals in message data streams 32, 34, 36 from 
satellites 18, 20, 22, respectively. The position signals 
include navigation data, such as ephemeris, almanac, 
and clock correction data. Ephemeris data includes de- 
tailed information about the specific satellite course over 
the next two hours, the almanac data includes less de- 
tailed information about the complete satellite constel- 
lation for a longer period, and the clock correction data 



includes information to correct for clock errors. The sat- 
ellite transmissions received by antenna 50 consist of a 
direct sequence spread spectrum signal containing the 
ephemeris, almanac, and clock correction data at a rate 

5 of fifty bits per second. In the case of the SPS, a pseu- 
dorandom noise signal with a chip rate of 1.023 MHz 
that is unique to each satellite is used to spread the 
spectrum of the information which is then transmitted on 
a center frequency of 1575.42 MHz. 

10 [0043] Receiver 51 receives satellite position signals 
having a bandwidth of approximately 2 MHz and a sig- 
nal-to-noise ratio of approximately -20 dB. The relative 
movement between satellites 18, 20, 22 and reference 
positioning receiver 38 causes an additional Doppler 

15 frequency offset from the GPS center frequency. To re- 
cover the navigation data and measure the propagation 
time of the satellite position signals, receiver 51 must 
cancel or allow for the Doppler frequency offset and gen- 
erate the proper coarse/acquisition code associated 

20 with each satellite 18, 20, 22 to despread the signal. 
Once synchronization with the pseudorandom noise 
signal is achieved, receiver 51 may extract the 
ephemeris, almanac, and clock correction data and 
pass this information to controller 52. 

25 [0044] Controller 52 receives navigation data from at 
least three satellites and uses this information to deter- 
mine a navigation solution based on well-known trian- 
gulation techniques. In a four satellite fix, with each sat- 
ellite position represented by coordinates (Xp, Y n , Z n ) 

30 with the indice n equal to one through four, the position 
coordinates (X, Y, Z) of reference positioning receiver 
38 may be determined by solving the following equa- 
tions: 

(X, - X) 2 + (Y, - Y) 2 + (Z, - Z) 2 = (R, - C B ) 2 
(X 2 - X) 2 + (Y 2 - Y) 2 + (Z 2 - Z) 2 = (R 2 - C B ) 2 

40 ■ 

(X 3 - X) 2 + (Y 3 - Y) 2 * (Z 3 - Z) 2 = (R 3 - C B ) 2 

45 < X 4 - *)* + (Y 4 - Y) 2 + (2 4 - Z) 2 = (R 4 - C B ) 2 

where R v R 2 , R 3 , R 4 are pseudorange measurements 
from the satellites and C B is a common clock bias. Con- 
troller 52 may use certain data stored in memory 54 to 
50 arrive at a navigation solution. Controller 52 may then 
compare the instantaneous navigation solution (X, Y, Z) 
to known position coordinates (Xq, Y 0 Zq) stored in 
memory 54 to generate position correction data in lati- 
tude/longitude, compass direction and distance, or oth- 
55 er appropriate coordinate system. 

[0045]. In an alternative embodiment, controller 52 
may receive ephemeris, almanac, and clock correction 
data from satellites 18, 20, 22 and compute a pseudor- 
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ange (R N ) for each satellite. Since the satellite signal 
contains information on the precise satellite orbits and 
controller 52 has known position coordinates (Xq, *Y 0 , 
. Zq) stored in memory 54, the true range to each satellite 
18, 20, 22 can be calculated. By comparing the true 
range and the measured pseudorange, a pseudorange 
correction (PRC) for each satellite 18, 20, 22 may be 
computed and sent as correction data. As described 
above with reference to FIGURE 1, controller 52 may 
also provide position correction data based on naviga- 
tion solutions using all possible combinations of satel- 
lites 18, 20, 22 currently in view of reference positioning 
receiver 38. 

[0046] Correction data in any of the various forms de- 
scribed above is sent by controller 52 to channel con- 
troller 56 of transmitter site 40 over communication link 
58. Communication link 58 may be a direct wire connec- 
tion, a radio communication link, a connection through 
a switched telephone system, or other appropriate com- 
munication link. Depending on the configuration of dif- 
ferential positioning system 10, channel controller 56 
may send correction data to radio duplexer 60 for trans- 
mission over transmitter site antenna 62 to mobile unit 
17. Alternatively, channel controller 56 may pass correc- 
tion data through link 48 to transmitter site 46 currently 
serving mobile unit 17. 

[0047] Also shown in FIGURE 3 as part of transmitter 
site 40 are time-of-arrival (TO A) data generator 64 and 
clock 66 that may be used in an alternative positioning 
system 200 described with reference to FIGURE 6. TOA 
data generator 64 generates a TOA data message and 
sends this message to channel controller 56 for trans- 
mission to mobile unit 17 over transmitter site antenna 
62. The TOA data message may include a precise time 
of transmission based on information maintained by 
clock 66. Clock 66 and TOA data generator 64 are 
shown as elements of transmitter site 40, but it should 
be understood that their functions may also be imple- 
mented in a central or distributed device accessible by 
transmitter sites 40, 46 of mobile communications net- 
work 14. 

[0048] FIGURE 4 is a schematic representation of a 
mobile unit 17 that includes mobile positioning receiver 
24, mobile communications device 42, and other asso- 
ciated hardware and software, described below. Mobile 
positioning receiver 24 is similar in construction and 
function to reference positioning receiver 38 and in- 
cludes an antenna 82, receiver 84, controller 86, and 
memory 88. In operation, mobile positioning receiver 24 
receives position signals from satellites 18, 20, 22 over 
message data streams 26, 28, 30 at antenna 82. Re- 
ceiver 84 processes these signals to extract ephemeris, 
almanac, and clock correction data. Controller 86 re- 
ceives this information and computes a navigation so- 
lution or pseudorange measurements. These calcula- 
tions performed by controller 86 may use data stored in 
memory 88. 

[0049] Mobile communications device 42 includes an 



antenna 90, transceiver 92, and hand set 94. In opera- 
tion, mobile communications device 42 receives correc- 
tion data at antenna 90 over correction data stream 44. 
The correction data may be transmitted directly from 
5 transmitter site 40 equipped with reference positioning 
receiver 38 as described with reference to FIGURE 1, 
or indirectly through link 48 and transmitter site 46 as 
described with reference to FIGURE 2. As described 
above, the correction data may be in a variety of forms, 
10 including single or multiple position corrections, or pseu- 
dorange corrections to each satellite. Correction data is 
then stripped from correction data stream 44 by trans- 
ceiver 92. Correction data may be passed to processor 
1 00 over link 95 or over any other appropriate path, such 
15 as through bus drivers 1 1 2 and modem or dual tone mul- 
tifrequency (DTMF) coder/decoder 110. Hand set 94 
provides traditional voice or data communication using 
mobile communications device 42. 
[0050] Processor 100 manages the communicating, 
20 locating, and reporting features of mobile unit 17. Proc- 
essor 100 receives a navigation solution or pseudor- 
ange measurements from controller 86 and correction 
data from transceiver 92. Coupled to processor 100 is 
memory 1 02 which may contain programs, databases, 
25 and other information required by processor 1 00 to per- 
form its functions. For example, memory 102 may con- 
tain a table of known position coordinates of transmitter 
sites 40 for use in computing the position of mobile unit 
17 in the alternative positioning system 200 described 
30 with reference to FIGURE 6. Memory 102 may be ran- 
dom access memory (RAM), read-only memory (ROM), 
CD-ROM, removable memory devices, or any other de- 
vice that allows storage or retrieval of data. 
[0051] Processor 100 and controller 86, as well as 
35 memory 102 and memory 88, may be separate or inte- 
gral components of mobile unit 17. For example, con- 
troller 86 may include a port that directly receives cor- 
rection data and allows mobile positioning receiver 24 
to output a refined position fix. Mobile unit 17 contem- 
*o plates any arrangement, processing capability, or task 
assignment between controller 86 and processor 100. 
[0052] In operation, processor 100 generates a re- 
fined position fix for mobile unit 17 based on the navi- 
gation solution or pseudorange measurements from 
45 controller 86 and the correction data from transceiver 
92. This refined position fix may be sent to output device 
104 to generate a moving or static display of vehicle 1 6 
on a map represented by map data stored in memory 
102. Alternatively, output device 104 may produce au- 
50 dible information, such as directions or location updates, 
to the operator of vehicle 16. 

[0053] Processor 100 is also coupled to input device 
106 that allows operation of mobile unit 17. Input device 
106 may be a keypad or touch screen, as well as voice 
55 recognition software and hardware that can accept au- 
dible commands and information. Furthermore, both 
output device 104 and input device 106 may include 
fixed or removable storage media, such as magnetic 
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computer discs, CD-ROM, or other suitable media to 
both receive output and provide input to processor 100. 
[0054] Processor 100 may also generate data mes- 
sages for transmission to a remote location using mobile 
communications device 42: The data messages may in- 
clude the refined position fix of mobile unit 17, the time 
of reporting, or information input by the vehicle operator, 
as well as any other information collected by processor 
100 from various sensors 108. For example, sensors 
108 may include various engine sensors, truck trailer 
sensors, security monitors, or other devices generating 
information on the status or condition of mobile unit 17, 
vehicle 1 6, or its operator. The generation and transmis- 
sion of a data message may be based on elapsed time, 
movement of mobile unit 17, sensor readings, or any 
other piece of information that may necessitate report- 
ing to a remote location. The data messages are sent 
from processor 1 00 through modem or DTMF coder/de- 
coder 11 0 to bus drivers 112, and then to transceiver 92 
for transmission over antenna 90 to a remote location, 
such as central host 120 (FIGURE 5). Data messages 
may also be sent directly to transceiver 92 over link 95. 
[0055] Mobile unit 17 may also include a clock 116 
coupled to processor 100 that may be used to synchro- 
nize the navigation solutions or pseudorange measure- 
ments received from controller 86 with latent correction 
data received from transceiver 92. Clock 116 may also 
be used in alternative positioning system 200 described 
with reference to FIGURE 6. In operation, clock 116 pro- 
vides accurate time to processor 100, and may receive 
clock correction updates from mobile positioning receiv- 
er 24 or through correction data from mobile communi- 
cations device 42. 

[0056] Components of mobile unit 17 shown in FIG- 
URE 4 may be packaged into one or more housings. 
Mobile unit 1 7 may be mounted to vehicle 16 or an object 
to be tracked. Mobile unit 17 may also be packaged as 
a portable, hand-held device that provides personal lo- 
cating, communicating, and reporting functions. For ex- 
ample, a portable, hand-held mobile unit 17 may be 
used by surveyors, rescue teams, individuals that may 
change forms of transportation, or any other application 
requiring portability of mobile unit 17. 
[0057] FIGURE 5 is a schematic representation of a 
central host 120. Central host 120 receives communi- 
cations from mobile unit 17, such as reports generated 
by processor 100, through link 122. Link 122 may be 
one or a combination of dedicated telephone lines, 
switched telephone lines, microwave communications 
links, satellite-based communications links, or any other 
suitable communication link that allows mobile unit 17 
to transmit data to or receive data from central host 120. 
[0058] A data message from mobile unit 17 enters 
central host 120 through a modem or DTMF coder/de- 
coder 1 24 and passes to central controller 1 26. Coupled 
to central controller 126 is memory 128 and input/output 
device 130. Memory 128 may be RAM, ROM, CD-ROM, 
removable memory devices, or any other device that al- 



lows storage or retrieval of data. Input/output 130 in- 
cludes any variety of output devices, such as a display, 
a speaker to provide audible information, removable 
storage media, or any other appropriate output device. 
5 Input/output device 130 may also include a variety of 
input devices, such as a keyboard, mouse, touch 
screen, removable storage media, or any other appro- 
priate input device. 

[0059] Central controller 1 26 receives data messages 

10 from mobile unit 17 and processes this information to 
locate, track, dispatch, and communicate with mobile 
unit 17. For example, central controller 126 can maintain 
a database in memory 128 of all mobile units 17 with 
• their current location, status, and relevant sensor read- 

15 ings. This database can also be used to initiate commu- 
nication with mobile unit 17. Furthermore, central con- 
troller 126 may perform a call delivery function that 
routes incoming calls to mobile unit 17 through link 122. 
This aspect of call delivery is fully described in Applica- 

20 tion Serial No. 08/095,166, entitled "Method and Appa- 
ratus for a Nation-Wide Cellular Telephone Network" 
filed July 20, 1993, and Application Serial No. 
08/175,256 entitled "Data Messaging in a Communica- 
tions Network" filed December 28, 1993, both applica- 

25 tions commonly owned by the assignee of the present 
application, and both applications hereby incorporated 
by reference. 

[0060] FIGURE 6 illustrates an alternative positioning 
system 200 that utilizes equipment of the existing mobile 

30 communications network 14 to locate vehicle 16 
equipped with a modified mobile unit 17. Mobile unit 17 
communicates with transmitter sites 202, 204, 206 over 
communications links 208, 210, 212, respectively. Com- 
munication links 208, 210,212 may be the control chan- 

35 nel, overhead message stream, or paging channel of a 
cellular telephone network, a portion or all of a seized 
voice or data channel, or a dedicated channel. Trans- 
mitter sites 202, 204, 206 may be coupled to a network 
in a variety of ways. For example, transmitter site 202 

40 js coupled to transmitter site 204 over land-line connec- 
tions through MTSO 214. Transmitter site 202 is coupled 
to transmitter site 206 over a microwave or other radio 
link 216. Transmitter site 204 is coupled to transmitter 
site 206 over a direct or dedicated connection 218. 

45 [0061] Positioning system 200 operates in a similar 
fashion to an aspect of differential positioning system 
10 described with reference to FIGURES 1 and 2, but 
does not rely on a positioning system 12 to transmit nav- 
igation data. Instead, transmitter sites 202, 204, 206 

50 transmit time-of-arrival (TOA) data over respective com- 
munications links 208, 210, 212. Mobile unit 17 receives 
TOA data and computes the position of mobile unit 17 
using the TOA data and known position coordinates of 
transmitter sites 202, 204, 206. 

55 [0062] The TOA data from transmitter sites 202, 204, 
206 may be transmitted in a variety of ways. In one 
method, a network clock 220 synchronizes the instan- 
taneous transmission of TOA data from transmitter sites 
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202, 204, 206. Using this method, the time of reception 
at mobile unit 17 provides pseudorange measurements 
to transmitter sites 202, 204, 206. As in differential po- 
sitioning system 10 of FIGURES 1 and 2, a fourth trans- 
mitter site allows the position of mobile unit 17 to be 5 
computed without regard for a clock bias (C B ) between 
network clock 220 and clock 116 (FIGURE 4) main- 
tained on mobile unit 17. 

[0063] In another embodiment, transmitter sites 202, 
204, 206 transmit TOA data at different times, but in- 10 
elude the time of transmission in the message to mobile 
unit 17. Assuming cellular transmitter sites 202, 204, 
206 maintain synchronized time through network clock 
220, mobile unit 17 can generate pseudorange meas- 
urements by comparing the message time of arrival to *5 
the time of transmission. 

[0064] Transmitter sites 202, 204, 206 and mobile unit 
17 may have different configurations when operating in 
positioning system 200. Referring to FIGURE 3, trans- 
mitter site 40 does not need an associated reference 20 
positioning receiver 38 to provide location information 
in positioning system 200. Transmitter site 40, however, 
does include TOA data generator 64 and clock 66 to 
generate the TOA data for transmission to mobile unit 
17. Referring now to FIGURE 4, mobile unit 1 7 does not 25 
require mobile positioning receiver 24 for operation with- 
in positioning system 200. TOA data is received by 
transceiver 92 and sent to processor 100, which uses 
the TOA data to compute pseudoranges to cellular 
transmitter sites 202, 204, 206. Using well-known trian- 30 
gulation techniques described with reference to FIG- 
URE 3, processor 100 may then compute a position fix 
of mobile unit 17 using the pseudoranges and known 
position coordinates of transmitter sites 202, 204, 206 
stored in memory 1 02. 35 
[0065] Although the present invention has been de- 
scribed with several embodiments, various changes 
and modifications may be suggested to one skilled in 
the art, and it is intended that the present invention en- 
compass such changes and modifications as fall within *o 
the scope of the appended claims. 

Claims 

45 

1. A locating system using a cellular telephone net- 
work, the locating system having a reference posi- 
tioning receiver (38) located at a transmitter site 
(40) of the cellular telephone network and a mobile 
unit (17) in communication with the cellular tele- so 
phone network, the reference positioning receiver 
(38) having known position coordinates and the 
transmitter site (40) of the cellular telephone net- 
work being coupled to the reference positioning re- 
ceiver (38), characterized in that: 55 

the reference positioning receiver (38) is oper- 
able to receive first position signals from a po- 



sitioning system (12), the reference positioning 
receiver (38) further operable to generate cor- 
rection data in response to the first position sig- 
nals and the known position coordinates; 

the transmitter site (40) of the cellular tele- 
phone network is operable to receive correction 
data generated by the reference positioning re- 
ceiver (38), the transmitter site (40) operable to 
transmit the correction data generated by the 
reference positioning receiver (38); and 

the mobile unit (1 7) is operable to communicate 
with the positioning system (1 2), the mobile unit 
(17) operable to receive correction data trans- 
mitted by the transmitter site (40), the mobile 
unit (17) further operable to receive second po- 
sition signals from the positioning system (12) 
and to determine the location of the mobile unit 
(17) in response to the second position signals 
and the correction data. 

2. The system of Claim 1 , characterized in that the 
transmitter site (40) transmits the correction data in 
a control channel. 

3. The system of Claim 1 , characterized in that the 
mobile unit (17) further comprises: 

a mobile communications device (42) in com- 
munication with the cellular telephone network, 
the mobile communications device operable to 
receive correction data transmitted by the 
transmitter site (40); 

a mobile positioning receiver (24) coupled to 
the mobile communications device (42), the 
mobile positioning receiver operable to receive 
second position signals from the positioning 
system (12); and 

a processor (100) coupled to the mobile com- 
munications device (42) and the mobile posi- 
tioning receiver (24), the processor (100) oper- 
able to determine the location of the mobile unit 
(17) in response to the second position signals 
received from the mobile positioning receiver 
(24) and the correction data received from the 
mobile communications device (42). 

4. A locating system using a mobile communications 
network, the locating system having a reference po- 
sitioning receiver (38) located at a first transmitter 
site (40) of the mobile communications network, the 
reference positioning receiver (38) having known 
position coordinates and the first transmitter site 
(40) of the mobile communications network being 
coupled to the reference positioning receiver (38), 
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a second transmitter site (46) of the mobile commu- 
nications network coupled to the first transmitter site 
(40), and a mobile unit (17) in communication with 
the mobile communications network, character- 
ized In that: 5 

the reference positioning receiver (38) is oper- 
able to receive first position signals from a po- 
sitioning system (12), the reference positioning 
receiver (38) further operable to generate cor- 10 
rection data in response to the first position sig- 
nals and the known position coordinates; 

the first transmitter site (40) is operable to re- 
ceive correction data generated by the refer- 15 
ence positioning receiver (38); 

the second transmitter site (46) is operable to 
transmit correction data received from the first 
transmitter site (40); and 20 



a processor (100) coupled to the mobile com- 
munications device (42) and the mobile posi- 
tioning receiver (24), the processor operable to 
determine the location of the mobile unit (17) in 
response to the second position signals re- 
ceived from the mobile positioning receiver (24) 
and the correction data received from the mo- 
bile communications device (42). 

The system of Claim 1 or Claim 4, characterized 
in that the known position coordinates of the refer- 
ence positioning receiver (38) are based on data re- 
ceived by the reference positioning receiver (38) 
from the positioning system (12) over a statistically 
significant period of time. 

The system of Claim 1 or Claim 4, characterized 
in that the correction data comprises a position cor- 
rection representing a comparison between a posi- 
tion fix based on the first position signals and the 
known position coordinates of the reference posi- 
tioning receiver (38). 



the mobile unit (17) is operable to communicate 
with the second transmitter site (46) and the po- 
sitioning system (12), the mobile unit (17) op- 
erable to receive correction data transmitted by 
the second transmitter site (46), the mobile unit 
(1 7) further operable to receive second position 
signals from the positioning system (12) and to 
determine the location of the mobile unit (17) in 
response to the second position signals and the 
correction data. 

5. The system of Claim 4, characterized in that the 
system further comprises a communications link 
coupled to the first and second transmitter sites, the 
communications link operable to receive correction 
data from the first transmitter site (40) and to trans- 
mit the correction data to the second transmitter site 
(46). 

6. The system of Claim 4, characterized in that the 
second transmitter site (46) transmits the correction 
data in a control channel. 

7. The system of Claim 4, characterized in that the 
mobile unit (17) further comprises: 

a mobile communications device (42) in com- 
munication with the cellular telephone network, 
the mobile communications device operable to 
receive correction data transmitted by the sec- 
ond transmitter site (46); 

a mobile positioning receiver (24) coupled to 
the mobile communications device (42), the 
mobile positioning receiver operable to receive 
second position signals from the positioning 
system (12); and 



10. The system of Claim 1 or Claim 4, characterized 
25 in that: 

the first position signals comprise time-of-arriv- 
al data received by the reference positioning re- 
ceiver (38) from a plurality of satellites (18, 20, 
30 22); and 

the correction data comprises performance 
corrections for each satellite. 

35 11. The system of Claim 1 or Claim 4, characterized 
in that the system further comprises: 

a memory (102) coupled to the mobile unit (17), 
the memory operable to store map data; and 

40 

a display (104) coupled to the mobile unit (17), 
the display operable to display the location of 
the mobile unit and the map data. 

45 12. The system of Claim 1 or Claim 4, characterized 
in that the system further comprises a central con- 
troller ( 1 26) coupled to the mobile unit ( 1 7), the cen- 
tral controller operable to receive the location of the 
mobile unit. 

50 

13. The system of Claim 1 or Claim 4, characterized 
in that the mobile unit (1 7) is mounted on a vehicle 
(16). 

55 14. The system of Claim I or Claim 4, characterized in 
that the mobile unit (17) is housed in a portable, 
hand-held housing (94). 
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15. An apparatus for locating a vehicle (16) within the 
service area of a cellular telephone network, the ap- 
paratus having a mobile communications device 
(42) on the vehicle and coupled to a transmitter site 
(40) of the cellular telephone network, character- 
ized by: 

a positioning receiver (24) on the vehicle (16) 
and operable to receive first position signals 
from a positioning system (12); 

the mobile unit communications device (42) op- 
erable to receive from the transmitter site (40) 
correction data generated at the transmitter 
site; and 

a processor (100) on the vehicle (16) and cou- 
pled to the positioning receiver (24) and the mo- 
bile communications device (42), the processor 
operable to determine the location of the vehi- 
cle in response to the first position signals and 
the correction data. 

16. The apparatus of Claim 15, characterized in that 
the mobile communications device (42) receives 
the correction data in a control channel transmitted 
by the transmitter site (40) of the cellular telephone 
network. 

17. The apparatus of Claim 15, characterized in that 
the apparatus further comprises: 

a memory (1 02) coupled to the processor (1 00), 
the memory operable to store map data; and 

a display (104) coupled to the processor (102), 
the display operable to display the location of 
the vehicle (16) and the map data. 

18. The apparatus of Claim 15, characterized in that 
the apparatus further comprises a central controller 
(126) coupled to the mobile communications device 
(42), the central controller operable to receive the 
location of the vehicle (16). 

19. The apparatus of Claim 15, characterized in that 
the correction data comprises a position correction. 

20. The apparatus of Claim 15, characterized in that 
. the correction data comprises pseudorange correc- 
tions from a plurality of satellites (18,20,22) in the 
positioning system (12). 

21. A method for locating a mobile unit (17) within the 
service area of a cellular telephone network, char- 
acterized by: 

receiving first position signals from a position- 



ing system (12) at a reference positioning re- 
ceiver (38) having known position coordinates, 
the reference positioning receiver (38) located 
at a transmitter site (40) of a cellular telephone 
5 network; 

generating, at the transmitter site (40), correc- 
tion data in response to the first position signals 
. . and the known position coordinates; 

10 

receiving, from the transmitter site (40), correc- 
tion data at a cellular transceiver (92) in the mo- 
bile unit (17); 

15 receiving second position signals from a posi- 

tioning system (12) at a mobile positioning re- 
ceiver (24) in the mobile unit (17); and 

determining the location of the mobile unit (17) 
20 in response to the second position signals and 

the correction data. 

22. The method of Claim 21 , characterized in that the 
correction data is received at the cellular transceiv- 

25 er (92) in a control channel. 

23. The method of Claim 21 , characterized In that the 
correction data comprises a position correction rep- 
resenting a comparison between a position fix 

30 based on the first position signals and the known 
position coordinates of the reference positioning re- 
ceiver (38). 

24. The method of Claims 21,22 or 23, characterized 
35 in that: 

the positioning system comprises a plurality of 
. satellites (18,20,22); and 

40 the correction data comprises pseudorange 

corrections for each satellite. 

25. The method of any of Claims 21 to 24, character- 
ized in that the method further comprises display- 

45 jng the location of the mobile unit on a map. 

26. The method of any of Claims 21 to 25, character- 
ized in that the method further comprises receiving 
the location of the mobile unit at a remote location. 

50 

27. The method of any of Claims 21 to 26, character- 
ized in that the positioning system is GPS. 



55 Pate ntansp ruche 

1. Ortungssystem unter Verwendung eines Mobiltele- 
fonnetzes, wobei das Ortungssystem einen Be- 
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zugspositionsempfanger (38) hat, der am Ort eines 
Senders (Sendestelle) (40) des Mobiltelefonnetzes 
angeordnet ist, und eine mobile Einheit (17) hat, die 
in Kommunikationsverbindung mit dem mobilen Te- 
lefonnetz bzw. Funktelefonnetz steht, wobei der Be- 5 
zugspositionsempfanger (38) bekannte Positions- 
koordinaten hat und die Sendestelle (40) des Funk- 
telefonnetzes mit dem Bezugspositionsempf anger 
(38) verbunden ist, dadurch gekennzeichnet, daft 

der Bezugspositionsempfanger so betreibbar 10 
ist, daft er erste Positionssignale von einem Or- 
tungssystem (12) empfangt, wobei der Bezugspo- 
sitionsempfanger (38) weiterhin so betreibbar ist, 
daft er Korrekturdaten in Reaktion auf die ersten 
Positionssignale und die bekannten Positionskoor- 15 
dinaten erzeugt, 

die Sendestelle (40) des Funktelefonnetzes 
so betreibbar ist, daft sie die Korrekturdaten emp- 
fangt, welche durch den Bezugspositionsempfan- 
ger (38) erzeugt wurde, wobei die Sendestelle (40) 20 
in der Lage ist, die von dem Bezugspositionsemp- 
fanger (38) erzeugten Korrekturdaten zu senden, 
und wobei 

die mobile Einheit (17) so betreibbar ist, dad 
sie mit dem Ortungssystem (12) in Kommunikati- 25 
onsverbindung tritt, wobei die mobile Einheit (17) 
so betreibbar ist, daft sie die von der Sendestelle 
(40) gesendeten Korrekturdaten empfangt, wobei 
die mobile Einheit (17) weiterhin so betreibbar ist, 
daft sie zweite Positionssignale von dem Ortungs- 30 
system (12) empfangt und so, dad sie die Position 
der mobilen Einheit (17) in Reaktion auf die zweiten 
Positionssignale und die Korrekturdaten bestimmt. 

2. System nach Anspruch 1, dadurch gekennzeich- 35 
net, daft die Sendestelle (40) die Korrekturdaten in 
einem Steuerkanal sendet. 

3. System nach Anspruch 1 , dadurch gekennzeich- 
net, daft die mobile Einheit (17) weiterhin aufweist <o 

eine mobile Kommunikationseinrichtung (42), 
die in Verbindung mit dem Funktelefonnetz steht, 
wobei die mobile Kommunikationseinrichtung so 
betreibbar ist, dad sie die von der Sendestelle (40) 
gesendeten Korrekturdaten empfangt, 45 

einen mobilen Ortungsempfanger (24), der 
mit der mobilen Kommunikationseinrichtung (42) 
verbunden ist, wobei der mobile Ortungsempfanger 
so betreibbar ist, daft er zweite Positionssignale 
von dem Ortungssystem (12) empfangt, und so 

einen Prozessor (100), der mit der mobilen 
Kommunikationseinrichtung (42) und dem mobilen 
Ortungsempfanger (24) verbunden ist, wobei der 
Prozessor (100) so betreibbar ist, daft er die Stelle 
bzw. Position der mobilen Einheit (17) in Reaktion 55 
auf die von dem mobilen Ortungsempfanger (24) 
empfangenen zweiten Positionssignale und den 
von der mobilen Kommunikationseinrichtung (42) 



empfangenen Korrekturdaten zu bestimmen. 

4. Ortungssystem unter Verwendung eines Funkkom- 
munikationsnetzes, wobei das Ortungssystem ei- 
nen Bezugspositionsempfanger (38) hat, der bei ei- 
ner ersten Sendestelle (40) des Funkkommunikati- 
onsnetzes angeordnet ist, wobei der Bezugspositi- 
onsempfanger (38) bekannte Positionskoordinaten 
hat und die erste Sendestelle (40) des mobilen 
Kommunikationsnetzes mit dem Bezugspositions- 
empfanger (38) verbunden ist, eine zweite Sende- 
stelle (46) des Funkkommunikationsnetzes mit der 
ersten Sendestelle (40) verbunden ist und eine mo- 
bile Einheit (17) in Verbindung mit dem mobilen 
Kommunikationsnetz steht, dadurch gekenn- 
zeichnet, daft 

der Bezugspositionsempfanger (38) so be- 
treibbar ist, daft er erste Positionssignale von einem 
Ortungssystem (12) empfangt, der Bezugspositi- 
onsempfanger (38) weiterhin so betreibbar ist, daft 
er Korrekturdaten in Reaktion auf die ersten Positi- 
onssignale und die bekannten Positionskoordina- 
ten hat, 

die erste Sendestelle (40) so betreibbar ist, 
daft sie Korrekturdaten empfangt, welche von dem 
Bezugspositionsempfanger (38) erzeugt wurden, 

die zweite Sendestelle (46) so betreibbar ist, 
daft sie Korrekturdaten sendet, die sie von der er- 
sten Sendestelle (40) empfangen hat, und 

die mobile Einheit (17) so betreibbar ist, daft 
sie mit der zweiten Sendestelle (46) und dem Or- 
tungssystem (12) in Kommunikationsverbindung 
steht, wobei die mobile Einheit (17) so betreibbar 
ist, daft sie Korrekturdaten empfangt, die durch die 
zweite Sendestelle gesendet wurden, wobei die 
mobile Einheit (17) weiterhin so betreibbar ist, daft 
sie zweite Positions- bzw. Ortungssignale von dem 
Ortungssystem (12) empfangt, und urn den Ort der 
mobilen Einheit (17) in Reaktion auf die zweiten Po- 
sitionssignale und die Korrekturdaten zu bestim- 
men. 

5. System nach Anspruch 4, dadurch gekennzeich- 
net, daft das System weiterhin ein Kommunikati- 
ons-Verbindungsglied (Link) aufweist, welches mit 
den ersten und zweiten Sendestellen verbunden 
ist, wobei das Kommunikationslinkso betreibbar ist, 
daft es Korrekturdaten von der ersten Sendestelle 
(40) empfangt und die Korrekturdaten an die zweite 
Sendestelle (46) sendet. 

6. System nach Anspruch 4, dadurch gekennzeich- 
net, daft die zweite Sendestelle (46) die Korrektur- 
daten in einem Steuerkanal sendet. 

7. System nach Anspruch 4, dadurch gekennzeich- 
net, daft die mobile Einheit weiterhin aufweist: 
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ein mobiles Kommunikationsgerat (42), wel- 
ches mit dem Funktelefonnetz in Kommunika- 
tionsverbindung steht, wobei das mobile Kom- 
munikationsgerat so betreibbar ist, daB es von 
der zweiten Sendestelle (46) gesendete Kor- 
rekturdaten empfangt, 

einen mobilen Ortungsempf anger, der mit dem 
mobilen Kommunikationsgerat (42) verbunden 
ist, wobei der mobile Ortungsempfanger so be- 
treibbar ist, dad er zweite Positionssignale von 
dem Positioniersystem.(12) empfangt, und 

einen Prozessor (100), der mit dem mobilen 
Kommunikationsgerat (42) und dem mobilen 
Positionsempfanger (24) verbunden ist, wobei 
der Prozessor so betreibbar ist, daB er den Ort 
bzw. die Position der mobilen Einheit in Reak- 
tion auf die zweiten von dem mobilen Ortungs- 
empfanger (24) und die von dem mobilen Kom- 
munikationsgerat (42) empfangenen Korrek- 
turdaten bestimmt. 

8. System nach Anspruch 1 oder4, dadurch gekenn- 
zeichnet, daft die bekannten Positionskoordinaten 
des Bezugspositionsempfangers (38) auf Daten be- 
ruhen, die durch den Bezugspositionsempfanger 
(38) von dem Ortungssystem (12) uber eine stati- 
stisch signifikante Zeitdauer hinweg empfangen 
wurden. 

9. System nach Anspruch 1 oder Anspruch 4, da- 
durch gekennzeichnet, daft die Korrekturdaten ei- 
ne Positionskorrektur aufweisen, welche einem 
Vergleich zwischen einer Positionsfestlegung auf 
der Basis der ersten Ortungssignale und den be- 
kannten Positionskoordinaten des Bezugspositi- 
onsempfangers (38) entsprechen. 

10. System nach Anspruch 1 oder Anspruch 4, da- 
durch gekennzeichnet, daB 

die ersten Ortungssignale Ankunftszeitdaten 
entsprechen, die durch den Bezugspositionsemp- 
fanger (38) von einer Mehrzahl von Satelliten (18, 
20, 22) empfangen wurden, und 

die Korrekturdaten Leistungskorrekturen fur 
jeden Satelliten aufweisen. 

11. System nach Anspruch 1 oder Anspruch 4, da- 
durch gekennzeichnet, daB das System weiterhin 
aufweist: 

einen Speicher (102), der mit der mobilen Ein- 
heit (17) verbunden ist, wobei der Speicher so 
betreibbar ist, daB er Plan- bzw. Kartendaten 
speichert, und 

eine Anzeige (104), die mit der mobilen Einheit 



(17) verbunden ist, wobei die Anzeige so be- 
treibbar ist, dad sie die Position der mobilen 
Einheit und die Kartendaten anzeigt. 

5 12. System nach Anspruch 1 oder 4, dadurch gekenn- 
zeichnet, daB das System weiterhin eine zentrale 
Steuerung (126) aufweist, die mit der mobilen Ein- 
heit (17) verbunden ist, wobei die zentrale Steue- 
rung so betreibbar ist, daB sie die Position der mo- 

10 bilen Einheit empfangt. 

13. System nach Anspruch 1 oder 4, dadurch gekenn- 
zeichnet, daB die mobile Einheit (17) auf einem 
Fahrzeug (16) montiert ist. 

15 

14. System nach Anspruch 1 oder 4, dadurch gekenn- 
zeichnet, daB die mobile Einheit (1 7) in einem trag- 
baren, von Hand zu haltenden Gehause (94) auf- 
genommen ist. 

20 

15. Vorrichtung zur Ortung eines Fahrzeuges (16) in- 
nerhalb eines Servicebereiches eines Funktelefon- 
netzes, wobei die Vorrichtung ein mobiles Kommu- 
nikationsgerat (42) auf dem Fahrzeug aufweist und 

25 mit einer Sendestelle (40) des Funktelefonnetzes 
verbunden ist, gekennzeichnet durch 

einen Ortungsempfanger (24) auf dem Fahr- 
zeug (16), der so betreibbar ist, daB er erste Or- 
tungssignale von einem Ortungssystem (12) emp- 

30 fangt, 

das mobile Kommunikationsgerat (42), wel- 
ches so betreibbar ist, daB es von der Sendestelle 
(40) Korrekturdaten empfangt, die in der Sendestel- 
le erzeugt wurden, und 

35 einen Prozessor (100) auf dem Fahrzeug 

(16), welcher mit dem Ortungsempfanger (24) und 
dem mobilen Kommunikationsgerat (42) verbunden 
ist, wobei der Prozessor so betreibbar ist, daB er 
die Position des Fahrzeuges in Reaktion auf die er- 

<o sten Positionssignale und die Korrekturdaten be- 
stimmt. 

16. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zeichnet, daB das mobile Kommunikationsgerat 

45 (42) die Korrekturdaten in einem Steuerkanal emp- 
fangt, welche von der Sendestelle (40) des Funkte- 
lefonnetzes gesendet werden. 

17. Vorrichtung nach Anspruch 15, dadurch gekenn- 
50 zeichnet, daB die Vorrichtung weiterhin aufweist: 

einen Speicher (102), der mit dem Prozessor 
(100) verbunden ist, wobei der Speicher in der 
Lage ist, Kartendaten zu speichern, und 

55 

eine Anzeige (104), die mit dem Prozessor 
(102) verbunden ist, wobei die Anzeige so be- 
treibbar ist, daB sie die Position des Fahrzeu- 
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ges (16) und die Kartendaten anzeigt. 

18. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zeichnet, daB die Vorrichtung weiterhin eine zen- 
trale Steuerung ( 1 26) aufweist, die mit dem mobiten 
Kommunikationsgerat (42) verbunden ist, wobei die 
zentrale Steuerung so betreibbar ist, daB sie die Po- 
sition des Fahrzeuges (16) empfangt. 

19. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zeichnet, daB die Korrekturdaten eine Positions- 
korrektur aufweisen. 

20. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zeichnet, daB die Korrekturdaten Pseudobereichs- 
korrekturen von einer Mehrzahl von Satelliten (18, 
20, 22) in dem Ortungssystem (12) aufweisen. 

21. Verfahren zum Lokalisieren einer lokalen Einheit 
(17) in einem Servicebereich eines Funktelefonnet- 
zes, gekennzeichnet durch: 

Empfangen erster Positions- bzw. Ortungssi- 
gnale von einem Ortungssystem (12) an einem 
Bezugspositionsempfanger (38), der bekannte 
Positionskoordinaten hat, wobei der Be- 
zugspositionsempfanger (38) bei der Sende- 
stelle (40) eines Funktelefonnetzes lokalisiert 
ist, 

Erzeugen von Korrekturdaten in der Sendestel- 
le (40) in Reaktion auf die ersten Positionssi- 
gnale und die bekannten Positionskoordinaten, 

Empfangen von Korrekturdaten von der Sen- 
destelle (40) an einem Mobilempfanger (92) in 
der Mobileinheit (17), 

Empfangen zweiter Positionssignale von ei- 
nem Ortungssystem (12) an einem mobilen Or- 
tungsempfanger (24) in der mobilen Einheit 
(17) und Bestimmen der Position der mobilen 
Einheit (17) in Reaktion auf die zweiten Positi- 
onssignale und die Korrekturdaten. 

22. Verfahren nach Anspruch 21, dadurch gekenn- 
zeichnet, daB die Korrekturdaten an dem mobilen 
Empfanger (92) in einem Steuerkanal empfangen 
werden. 

23. Verfahren nach Anspruch 21, dadurch gekenn- 
zeichnet, daB die Korrekturdaten eine Positions- 
korrektur aufweisen, welch e einem Vergleich zwi- 
schen einer Positionsfestlegung auf der Basis der 
ersten Positionssignale und den bekannten Positi- 
onskoordinaten des Bezugspositionsempfangers 
(38) entsprechen. 



24. Verfahren nach Anspruch 21, 22 oder 23, dadurch 
gekennzeichnet, daB 

das Ortungssystem eine Mehrzahl von Satel- 
liten (18, 20, 22) aufweist, und 
5 die Korrekturdaten Pseudobereichskorrektu- 

ren fur jeden Satelliten aufweisen, 

25. Verfahren nach einem der Anspruche 21 bis 24, da- 
durch gekennzeichnet, daB das Verfahren weiter- 

10 hin das Anzeigen der Position der mobilen Einheit 
auf einer Karte aufweist. 

26. Verfahren nach einem der Anspruche 21 bis 25, da- 
durch gekennzeichnet, daB das Verfahren weiter- 

15 hin den Empfang der Position der mobilen Einheit 
an einem ferngelegenen Ort aufweist. 

27. Verfahren nach einem der Anspruche 21 bis 26, da- 
durch gekennzeichnet, daB das Ortungssystem 

20 GPS ist. 



Revendications 

25 1 . Systeme de localisation utilisant un reseau telepho- 
nique cellulaire, le systeme de localisation compor- 
tant un recepteur (38) de positionnement de refe- 
rence situe au niveau d'un site (40) d'emetteur du 
reseau telephonique cellulaire et un poste mobile 

30 (17) en communication avec le reseau telephoni- 
que cellulaire, le recepteur (38) de positionnement 
de reference ayant des coordonnees de position 
connues et le site (40) d'emetteur du reseau tele- 
phonique cellulaire etant raccorde au recepteur 

35 (38) de positionnement de reference, caracterise : 

en ce que le recepteur (38) de positionnement 
de reference est utilisable pour recevoir des 
premiers signaux de position provenant d'un 

40 systeme (12) de positionnement, le recepteur 

(38) de positionnement de reference etant en 
outre utilisable pour engendrer des donnees de 
correction en reponse aux premiers signaux de 
position et aux coordonnees de position 

45 connues; 

en ce que le site (40) d'emetteur du reseau te- 
lephonique cellulaire est utilisable pour rece- 
voir des donnees de correction engendrees par 
le recepteur (38) de positionnement de referen- 

so ce, le site (40) d'emetteur etant utilisable pour 

emettre les donnees de correction engendrees 
- par le recepteur (38) de positionnement de 
reference ; et 

en ce que le poste mobile (17) est utilisable 
55 pour communiquer avec le systeme (1 2) de po- 

sitionnement, le poste mobile (17) etant utilisa- 
ble pour recevoir des donnees de correction 
emises par le site (40) d'emetteur, le poste mo- 
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bile (17) etant en outre utilisable pour recevoir 
des seconds signaux de position provenant du 
systeme ( 1 2) de positionnement et pour deter- 
miner la localisation du poste mobile (17) en re- 
ponse aux seconds signaux de position et aux s 
donnees de correction. 

Systeme selon la revendication 1, caracterise en 
ce que le site (40) d'emetteur emet les donnees de 
correction dans une voie de commande. w 

Systeme selon la revendication 1, caracterise en 
ce que le poste mobile (17) comprend en outre : 

un dispositif mobile (42) de telecommunica- *5 
tions en communication avec le reseau tele- 
phonique cellulaire, le dispositif mobile de tele- 
communications etant utilisable pour recevoir 
des donnees de correction emises par le site 
(40) d'emetteur ; 20 
un recepteur mobile (24) de positionnement 
raccorde au dispositif mobile (42) de telecom- 
munications, le recepteur mobile de positionne- 
ment etant utilisable pour recevoir des seconds 
signaux de position provenant du systeme (12) 25 
de positionnement ; et 

un processeur (100) raccorde au dispositif mo- 
bile (42) de telecommunications et au recep- 
teur mobile (24) de positionnement, le proces- 
seur (1 00) etant utilisable pour determiner la lo- 30 
calisation du poste mobile (17) en reponse aux 
seconds signaux de position recus du recep- 
teur mobile (24) de positionnement et aux don- 
nees de correction recues du dispositif mobile 
(42) de telecommunications. 35 

Systeme de localisation utilisant un reseau de com- 
munications du service mobile, le systeme de loca- 
lisation comportant un recepteur (38) de position- 
nement de reference situe au niveau d'un premier *o 
site (40) d'emetteur du reseau de telecommunica- 
tions du service mobile, le recepteur (38) de posi- 
tionnement de reference ayant des coordonnees de 
position connues et le premier site (40) d'emetteur 
du reseau de telecommunications du service mobi- 45 
le etant raccorde au recepteur (38) de positionne- 
ment de reference, un second site (46) d'emetteur 
du reseau de telecommunications du service mobi- 
le raccorde au premier site (40) d'emetteur, et un 
poste mobile ( 1 7) en communication avec le reseau so 
de telecommunications du service mobile, 
caracterise : 

en ce que le recepteur (38) de positionnement 
de reference est utilisable pour recevoir des 55 
premiers signaux de position provenant d'un 
systeme (12) de positionnement, le recepteur 
(38) de positionnement de reference etant en 



outre utilisable pour engendrer des donnees de 
correction en reponse aux premiers signaux de 
position et aux coordonnees de position 
connues ; 

en ce que le premier site (40) d'emetteur est 
utilisable pour recevoir des donnees de correc- 
tion engendrees par le recepteur (38) de posi- 
tionnement de reference ; 
en ce que le second site (46) d'emetteur est 
utilisable pour emettre des donnees de correc- 
tion recues du premier site (40) d'emetteur ; et 
en ce que le poste mobile (17) est utilisable 
pour communiquer avec le second site (46) 
d'emetteur et avec le systeme (1 2) de position- 
nement, le poste mobile (17) etant utilisable 
pour recevoir des donnees de correction emi- 
ses par le second site (46) d'emetteur, le poste 
mobile (17) etant en outre utilisable pour rece- 
voir des seconds signaux de position provenant 
du systeme (12) de positionnement et pour de- 
terminer la localisation du poste mobile (17) en 
reponse aux seconds signaux de position et 
aux donnees de correction. 

5. Systeme selon la revendication 4, caracterise en 
ce que le systeme comprend en outre une liaison 
de telecommunications raccordee aux premier et 
second sites d'emetteur, la liaison de telecommuni- 
cations etant utilisable pour recevoir des donnees 
de correction provenant du premier site (40) d'emet- 
teur et pour emettre les donnees de correction vers 
le second site (46) d'emetteur. 

6. Systeme selon la revendication 4, caracterise en 
ce que le second site (46) d'emetteur emet les don- 
nees de correction dans une voie de commande. 

7. Systeme selon la revendication 4, caracterise en 
ce que le poste mobile (17) comprend en outre : 

un dispositif mobile (42) de telecommunica- 
tions en communication avec le reseau tele- 
phonique cellulaire, le dispositif mobile de tele- 
communications etant utilisable pour recevoir 
des donnees de correction emises par le se- 
cond site (46) d'emetteur ; 
un recepteur mobile (24) de positionnement 
raccorde au dispositif mobile (42) de telecom- 
munications, le recepteur mobile de positionne- 
ment etant utilisable pour recevoir des seconds 
signaux de position provenant du systeme (12) 
de positionnement ; et 

un processeur (100) raccorde au dispositif mo- 
bile (42) de telecommunications et au recep- 
teur mobile (24) de positionnement, le proces- 
seur etant utilisable pour determiner la locali- 
sation du poste mobile (1 7) en reponse aux se- 
conds signaux de position recus du recepteur 
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mobile (24) de positionnement et aux donnees 
de correction recues du dispositif mobile (42) 
de telecommunications. 

8. Systeme selon la revendication 1 ou la revendica- 
tion 4, caracterise en ce que les coordonnees de 
position connues du recepteur (38) de positionne- 
ment de reference sont basees sur des donnees re- 
cues par le recepteur (38) de positionnement de re- 
ference du systeme (12) de positionnement surune 
periode de temps statistiquement significative. 

9. Systeme selon la revendication 1 ou la revendica- 
tion 4, caracterise en ce que les donnees de cor- 
rection comprennent une correction de position re- 
presentant une comparaison entre une position fixe 
basee sur les premiers signaux de position et les 
coordonnees de position connues du recepteur (38) 
de positionnement de reference. 

10. Systeme selon la revendication 1 ou la revendica- 
tion 4, caracterise : 

en ce que les premiers signaux de position 
comprennent des donnees d'heure d'arrivee 
recues par le recepteur (38) de positionnement 
de reference en provenance d'une plural ite de 
satellites (18, 20, 22) ; et 
en ce que les donnees de correction compren- 
nent des corrections de performance pour cha- 
que satellite. 

11. Systeme selon la revendication 1 ou revendication 
4, caracterise en ce que le systeme com pre nd en 
outre : 

une memoire (102) raccordee au poste mobile 

(17), la memoire etant utilisable pour memori- 

ser des donnees de cartographie ; et 

un afficheur (104) raccorde au poste mobile 

(17), I'afficheur etant utilisable pour afficher la 

localisation du poste mobile et les donnees de 

cartographie. 

12. Systeme selon la revendication 1 ou la revendica- 
tion 4 1 caracterise en ce que le systeme comprend 
en outre un regisseur central (126) raccorde a u pos- 
te mobile (17), le regisseur central etant utilisable 
pour recevoir la localisation du poste mobile. 

13. Systeme selon la revendication 1 ou la revendica- 
tion 4, caracterise en ce que le poste mobile (17) 
est monte sur un vehicule (16). 

14. Systeme selon la revendication 1 ou la revendica- 
tion 4, caracterise en ce que le poste mobile (17) 
est loge dans un boTtier portatif (94) tenu a la main. 



15. Appareil de localisation d'un vehicule (16) a I'inte- 
rieur d'une zone de service d'un reseau telephoni- 
que cellulaire, I'appareil com porta nt un dispositif 
mobile (42) de telecommunications sur le vehicule 
5 et etant raccorde a un site (40) d'emetteur du re- 
seau telephonique cellulaire, caracterise : 

par un recepteur (24) de positionnement sur le 
vehicule (16) et utilisable pour recevoir des pre- 
10 miers signaux de position provenant d'un sys- 

teme (12) de positionnement ; 
en ce que le dispositif (42) de telecommunica- 
tions de poste mobile est utilisable pour rece- 
voir du site (40) d'emetteur, des donnees de 
15 correction engendrees au niveau du site 

d'emetteur ; et 

par un processeur (1 00) dispose sur le vehicule 
(16) et raccorde au recepteur (24) de position- 
nement et au dispositif mobile (42) de telecom- 
20 munications, le processeur etant utilisable pour 

determiner la localisation du vehicule en repon- 
se aux premiers signaux de position et aux don- 
nees de correction. 

25 16. Appareil selon la revendication 15, caracterise en 
ce que le dispositif mobile (42) de telecommunica- 
tions recoit les donnees de correction dans une voie 
de commande emise par le site (40) d'emetteur du 
reseau telephonique cellulaire. 

30 

17. Appareil selon la revendication 15, caracterise en 
ce que I'appareil comprend en outre : 

une memoire (102) raccordee au processeur 
35 (100), la memoire etant utilisable pour memo- 

riser des donnees de cartographie ; et 
un afficheur (104) raccorde au processeur 
(102), I'afficheur etant utilisable pour afficher la 
localisation du vehicule (16) et les donnees de 
*o cartographie. 

18. Appareil selon la revendication 15, caracterise en 
ce que I'appareil comprend en outre un regisseur 
central (126) raccorde au dispositif mobile (42) de 

45 telecommunications, le regisseur central etant utili- 
sable pour recevoir la localisation du vehicule (16). 

19. Appareil selon la revendication 15, caracterise en 
ce que les donnees de correction comprennent une 

50 correction de position. 

20. Appareil selon la revendication 15, caracterise en 
ce que les donnees de correction comprennent des 
corrections de pseudo-distance provenant d'une 

55 pluralite de satellites (18, 20, 22) du systeme (12) 
de positionnement. 

21 . Procede de localisation d'un poste mobile (1 7) a Tin- 
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terieur de la zone de service d'un reseau telepho- 27. 
nique cellulaire, caracterise : 

par la reception de premiers signaux de posi- 
tion provenant d'un systeme (12) de position^ 5 
nement au niveau d'un recepteur (38) de posi- 
tionnernent de reference ayant des coordon- 
nees de position connues, le recepteur (38) de 
positionnement de reference etant situe au ni- 
veau d'un site (40) d'emetteur d'un reseau te- 10 
lephonique cellulaire ; 

par la production, au niveau du site (40) d'emet- 
teur, de donnees de correction en reponse aux - 
premiers signaux de position et aux coordon- 
nees de position connues ; is 
par la reception, depuis le site (40) d'emetteur, 
de donnees de correction au niveau d'un emet- 
teur-recepteur cellulaire (92) du poste mobile 
(17); 

par la reception de seconds signaux de position 20 
provenant d'un systeme (12) de positionne- 
ment au niveau d'un recepteur mobile (24) de 
positionnement du poste mobile (17) ; et 
par la determination de la localisation du poste 
mobile. (17) en reponse aux seconds signaux 25 
de position et aux donnees de correction. 



Precede selon Tune quelconque des revendications 
21 a 26, caracterise en ce que le systeme de po- 
sitionnement est le GPS (pour « Global Positioning 
System » - systeme mondial de localisation). 



22. Procede selon la revendication 21 , caracterise en 
ce que les donnees de correction sont recues au 
niveau de I'emetteur-recepteur cellulaire (92) dans 30 
une voie de commande. 

23. Procede selon la revendication 21 , caracterise en 
ce que les donnees de coordonnees comprennent 
une correction de position representant une com- 35 
paraison entre une position fixe basee sur les pre- 
miers signaux de position et les coordonnees de po- 
sition connues du recepteur (38) de positionnement 

de reference. 

40 

24. Procede selon les revendications 21, 22 ou 23, 
caracterise: 

en ce que le systeme de positionnement com- 
prend une pluralite de satellites (18, 20, 22) ; et 45 
en ce que les donnees de correction compren- 
nent des corrections de pseudo-distance pour 
chaque satellite. 

25. Procede selon I'une quelconque des revendications 50 
21 a 24, caracterise en ce que le procede com- 
prend en outre I'affichage de la localisation du poste 
mobile sur une carte. 

26. Procede selon Tune quelconque des revendications 55 
21 a 25, caracterise en ce que le procede com- 
prend en outre la reception de la localisation du pos- 
te mobile a une localisation distante. 
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